BRITS, SOUTH AFRICA-Awkwardly flapping their injured wings, a half-dozen rescued vultures hunch their long necks and cower in a corner when a visitor walks into their enclosure. "They may look mean, but they are gentle and intelligent birds," says Director Kerry Wolter of the Vulture Unit at the De Wildt Cheetah and Wildlife Centre in South Africa's North West Province. "Just keep your fingers away from their beaks."
It's hard to warm to vultures, quintessential scavengers that gorge themselves on carrion and are the butt of office jokes and Gary Larsen cartoons. But these particular African whitebacked vultures-all victims of power-line collisions-have earned a place in scientists' hearts. Following a drastic die-off of vultures in South Asia over the past decade, the birds here have served as sentinels in a research project that aims to shed new light on the crisis in Asia and help prevent similar losses in Africa. "This pool of research birds-injured vultures that could not be reintroduced into the wildis crucial to the project," says University of Pretoria veterinary pharmacologist Gerald E. Swan.
Two years ago, scientists reported that an anti-inflammatory drug used in cattle called diclofenac was responsible for most of the vulture deaths in Asia, but not before about 97% of three species in the region had been lost. The crisis has, however, sparked a renaissance in the study of vultures. Scientists are investigating the birds' habits, physiology, and vulnerabilities to chemicals, as well as their role in transmitting infectious diseases. In West Africa, investigators are trying to determine the extent of vulture killings for traditional medicine and food. In Israel, researchers use satellite tracking to monitor vultures' movements. In Namibia, experts want to determine the role of vultures in the transmission of anthrax. Spanish researchers are counting vultures killed by wind-energy turbines. And conservationists in Africa, Asia, the Middle East, and part of Europe are establishing sanctuaries, "vulture restaurants," and monitoring campaigns.
There is much to admire about vultures. They are as graceful in the air as they are awkward on the ground, soaring in rising air currents to astonishing heights (one jet collided with a vulture at 10,000 meters) over a wide-ranging territory, and they use their sharp eyesight to spot any sign of carcasses far below. For millennia, vultures and humans have had a love-hate relationship. The ancient Egyptians worshipped the birds, pastoralist tribes revered them for finding dead cattle, and shamans attribute the sharp-eyed scavengers with clairvoyance. Members of the Parsee religion in India do not believe in burying or burning their dead; instead, they leave them out for vultures to consume. For others, vultures' prompt arrival at scenes of death, and their enthusiasm for decaying meat only causes revulsion.
Despite this human ambivalence, the sudden death of large numbers of birds in Asia caused alarm. Munir Virani, a Nairobi-based conservation biologist who coordinates the Peregrine Fund's Asian Vulture Population Project, says, "Three of the five breeding colonies of the Oriental white-backed vultures in Pakistan are now extinct," with only about 75 breeding pairs in the remaining two colonies, as compared to 3500 pairs just 6 years ago.
Although diclofenac was fingered as the culprit 2 years ago (Science, 8 October 2004, p. 223), India did not immediately ban its use. Swan helped lead a study to find an alternative cattle drug, and earlier this year his team and colleagues in India and the United Kingdom reported that the substitute drug, meloxicam, does not harm white-backed vultures (Science, 3 February, p. 587). India banned the manufacture and sale of diclofenac last month; Pakistan, however, has yet to follow suit. Pretoria researchers are now investigating the impact of other veterinary drugs on vultures, as well as diclofenac's mechanism in killing the birds.
Fetishes and poison
Although the African vulture situation is not as bad as South Asia's, populations of some species are dropping sharply. "Vultures are at the top of the food chain, so if their numbers are declining, it is a sign that something is off balance," says "vulturephile" The causes of the decline in Africa are many. Some farmers, aiming to control other scavengers and predators such as jackals and hyenas, lay out deliberately poisoned carcasses, and vultures become the unintended victims. "One poisoned carcass can kill a huge number of vultures," says Virani, citing a Kenyan case in which 187 vultures perished after feeding on a cow carcass and four poisoned hyenas.
Other than that, Rondeau says, the main threats in West Africa are "hunting for fetishism, muti [traditional medicines], and, more recently, for meat." Stalls in some African markets sell desiccated vulture parts-heads, talons, feathers, eyes, and hearts-for traditional medicine or fetishes. In other areas, smoked vulture meat is traded, and live vultures are exported abroad. In parts of South Africa, a similar vulture trade has flourished with the advent of the National Lottery, because some parts are considered lucky charms, says Steve McKean, an ecologist with KwaZulu-Natal province's wildlife department.
To help find better ways to protect vultures, researchers are trying to get to know them better. In Namibia, Maria Diekmann of the Rare and Endangered Species Trust has used satellite tracking to follow the path of vultures. "One of them flew more than 500 kilometers a day, ranging over four different countries," she says. Namibia's population of Cape vultures, estimated at 2000 in the 1950s, was down to 25 birds this spring, including 13 "repopulated" from South Africa.
The satellite-tracking technology came from scientists in Israel, who have been monitoring that nation's dwindling vulture population since the 1980s. Ohad Hatzofe, an avian ecologist with Israel's Nature and National Parks Protection Authority in Jerusalem, says, "It took only one Griffon vulture with a VHF tag to open our eyes to how ignorant we and the scientific community were" about vulture habits. The telemetry data helped scientists learn the birds' movement patterns and decide where to establish vulture feeding sites; it also gave insight into the factors that are endangering local and migrating vultures.
At the Vulture Unit, Wolter employs cellphone transmitters and a new wing-tag system to track Cape vultures (also known as Cape Griffons) released into the wild. The numbered yellow tags are part of a wider monitoring project coordinated by the Endangered Wildlife Trust's Birds of Prey Working Group in Parkview, managed by raptor conservationist André Botha. On a recent morning in the Magaliesberg mountains, Botha squinted into a telescope lens toward a Cape vulture colony on the rock ledges above, counting each occupied vulture nest and marking them on a laminated photo of the cliff's face. "These colonies have been getting smaller over the years," says Botha.
A hundred kilometers to the north, the Kransberg colony-once the world's largest for Cape vultures-has lost more than 300 nesting pairs over the last 2 decades and is now down to about 650 pairs, says Patrick Benson, who conducts research for the University of the Witwatersrand in Johannesburg. He has compiled a large collection of vulture bones and is completing an analysis of skeletal abnormalities that might give hints to the reasons why so many vultures are dying. He attributes the decline mainly to a loss of food sources, the deliberate poisoning of carcasses, and contact with poorly insulated wires. Other South African scientists are studying whether the growing elephant population in Kruger National Park is driving away vultures by destroying their nesting trees.
The continent's most threatened vulture species is the African bearded vulture, an uncharacteristically beautiful scavenger that inhabits mountainous areas. Kenya's population was down to three bearded vultures last year, and a survey by the South African province of KwaZulu-Natal's wildlife department indicated that its bearded vulture population is declining in the birds' main habitat, the Drakensberg mountains.
Disease carriers?
Some would see fewer vultures as a blessing. But Peter Mundy, a Zimbabwean ornithologist who wrote The Vultures of Africa, argues that the scavengers help prevent the spread of animal diseases, such as anthrax, by quickly devouring carcasses. Vultures can eat anthraxinfected flesh without apparent harm, studies have shown, but scientists are also looking into whether they distribute anthrax spores and other disease agents adhering to their feathers and feet over long distances, possibly resulting in the periodic spread of the disease.
Microbiologist Peter Turnbull is trying to learn whether and exactly how vultures are involved. After studying the ecology and epidemiology of anthrax outbreaks in Namibia's Etosha National Park for a quarter-century, Turnbull is now examining vulture blood serum to determine whether the birds spread the anthrax bacterium from one area to another "by dint of actually getting infected or only through mechanical carriage of spores" on their feathers and feet. Because it usually takes many spores to infect an animal with anthrax, he says, "it seems probable that spores deposited by vultures only rarely result in a case of the disease in another animal."
With vultures receiving so much scientific attention, some southern African bird groups are cautiously optimistic that the threatened populations will stabilize in the coming years. Conservation biologist Gerhard Verdoorn, who directs BirdLife South Africa, says fewer farmers are poisoning carcasses, and the birds are feeding at 200 vulture restaurants. South Africa's electric company is marking power lines and improving insulation in areas where vultures fly or roost. Verdoorn says the African white-back and some other vulture species seem to be holding their own for now but warns that "one carcass poisoning can wipe out an entire colony of vultures."
One factor that may bode well for the vultures' future is their dedication to parenthood. "They mate for life, they lay only one egg per year, and the mother and father share the nest duties," says Wolter, who cares for 77 vultures at the De Wildt sanctuary. "They are phenomenal parents."
-ROBERT KOENIG Dried out. A market in Mali offers desiccated vulture heads and feet for sale. Some Africans believe vultures have powers of clairvoyance.
